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(57)Abstract: 

PROBLEM TO BE SOLVED: To form a multiwavelength 
selective optical filter with good accuracy by providing 
the subject apparatus with a control circuit which controls ■ ■ 
the thickness of multilayered films formed by controlling 
a vapor deposition source and m oving a shutter drivin g 
mean s in accordance with the output of a film thickn ess 

SOLUTION: A moving shutter 4 is installed between a 
substrate 1 and a vapor deposition source 8 and is 
connected to the driving means 5. The film thickness 
gage 6 is installed near the substrate 1. The film 
thickness gage 6 measures the thicknesses of the 
multilayered films 2 successively formed on the 
substrate 1 and outputs film thickness signals to the 
control circuit 7. The control circuit 7 controls the evaporation rate of the vapor deposition 
source 8 in such a manner that a specified film forming rate is attained in accordance with the 
film thickness signals. The control circuit 7 co ntrols the moving quantity of a driving shut ter 4 
by controllin athe driving means 5 in such a manner that the film thicknes s previously 
dete rmined by simu j gtion, Qt c, in accordance with the film thickness signals is attained. As a 
result, the multiwavelength selective optical filter of which the transmission characteristics are 
changed in an x-axis direction (one dimensionally) is produced. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the manufacturing installation of the light filter in which the wavelength selection of many 
wavelength is possible at one sheet The migration shutter prepared between the source of vacuum 
evaporationo, the thickness gage which measures the thickness of the multilayers formed in a substrate, 
and said source of vacuum evaporationo and said substrate, The manufacturing installation of the multi- 
wavelength selection light filter characterized by having the driving means which drives this migration 
shutter, and the control circuit which controls the thickness of said multilayers which control said source 
of vacuum evaporationo and said driving means, and are formed based on the output of said thickness 
gage. 

[Claim 2] The multi-wavelength selection light filter characterized by cutting the multi-wavelength 
selection light filter with which thickness was distributed in the direction of one dimension at a fixed 
include angle so that thickness may be distributed in the two-dimensional direction. 

[Translation done.] 
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* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 



1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacturing installation of the multi -wavelength 
selection light filter in which the wavelength selection of many wavelength is possible, and a multi- 
wavelength selection light filter by one sheet especially about the manufacturing installation of the light 
filter used for spectrometry etc. 
[0002] 

[Description of the Prior Art] The conventional light filter was constituted by carrying out the 
laminating of the multilayers on a substrate. Drawing 4 is the sectional view and characteristic curve 
sheet showing an example of such a conventional light filter. 

[0003] In drawing 4 (A), 1 is a substrate and 2 is multilayers. A light filter is manufactured by forming 
multilayers 2 in a substrate 1 by vacuum evaporationo etc. Such a light filter has the property which the 
light of only the specific wavelength shown in "I" as shown in drawing 4 (B) penetrates. 
[0004] 

[Problem(s) to be Solved by the Invention] However, since it needs two or more waves of light in using 
the above light filters by spectrometry etc., it is necessary to prepare many light filters which have a 
transparency property corresponding to said two or more wavelength. 

[0005] Moreover, although the temperature control of a light filter is indispensable in order to stabilize 
the transmitted wave length of a light filter, there is a trouble said that it is difficult to carry out 
temperature control of many light filters to homogeneity as mentioned above. 

[0006] The multi -wavelength selection light filter which gave two or more transparency properties 'to the 
light filter of one sheet as an approach of solving this trouble can be considered. Drawing 5 is the 
explanatory view showing an example of such a conventional multi-wavelength selection light filter 
manufacture approach. 

[0007] As for a substrate and 2a, in drawing 5 , 1 is [ multilayers and 3 ] the sources of vacuum 
evaporationo. As for this manufacture approach, it applies that the amount of vacuum evaporationo 
changes with the distance from the source 3 of vacuum evaporationo etc., and since the part of 
multilayers 2a" I" is close to the source 3 of vacuum evaporationo, as compared with the part of 
multilayers" RO\ thickness becomes thick. 

[0008] consequently -- multilayers - two -- a - " - I -- " -- a part - multilayers - two — a - " -- RO - " 

a part — penetrating — wavelength -- differing - ******** __ mu |tilayers - two -- a — " - I ~ " - a 
part -- from - multilayers - two ~ a -- " -- RO -- " - a part -- applying - penetrating -- wavelength -- 
changing — ******** 

[0009] However, in controlling transmitted wave length distribution by distance from the source 3 of 
vacuum evaporationo etc., there is a trouble said that it is difficult to control said transmitted wave 
length distribution with a sufficient precision. Therefore, the technical problem which this invention 
tends to solve is to realize the manufacturing installation of the multi-wavelength selection light filter 
which can form a multi-wavelength selection light filter with a sufficient precision. 
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[0010] 

[Means for Solving the Problem] In order to attain such a technical problem, in the 1st of this invention 
In the manufacturing installation of the light filter in which the wavelength selection of many 
wavelength is possible at one sheet The migration shutter prepared between the source of vacuum 
evaporationo, the thickness gage which measures the thickness of the multilayers formed in a substrate, 
and said source of vacuum evaporationo and said substrate, It is characterized by having the driving 
means which drives this migration shutter, and the control circuit which controls the thickness of said 
multilayers which control said source of vacuum evaporationo and said driving means, and are formed 
based on the output of said thickness gage. 

[001 1] In thju2nd of this invention, it is characterized by cutting the multi-wavelength selection light 
filter with wKlch thickness was distributed in the direction of one dimension at a fixed include angle so 
that thickness may be distributed in the two-dimensional direction. 

[Embodiment of the Invention] This invention is explained to a detail using a drawing below. Drawing 1 
is the configuration block Fig. showing one example of the manufacturing installation of the multi- 
wavelength selection light filter concerning this invention. 

[0012] drawing 1 - setting — 1 ~ for a migration shutter and 5, as for a thickness gage and 7, a driving 
means and 6 are [ a substrate and 2b / multilayers and 4 / a control circuit and 8 ] the sources of vacuum 
evaporationo. 

[0013] The migration shutter 4 is connected to a driving means 5 while it is installed between a substrate 

1 and the source 8 of vacuum evaporationo, and a thickness gage 6 is installed near the substrate 1. The 
output of a thickness gage 6 is connected to a control circuit 7, and the control signal from a control 
circuit 7 is connected to a driving means 5 and the source 8 of vacuum evaporationo. 

[0014] Here, actuation of the example shown in drawin g 1 is explained using drawing 2 and drawing 3 . 
Drawing 2 is the top view showing the example of a configuration of t he, migration shutter 4,ji nd 
drawing 2 (A) rotates the thing and drawing 2 (B) which carry out a parallel displacement to 1 shaft 
orientations focusing on "I." Moreover, drawing 3 is the top view showing an example of the multi- 
wavelength selection light filter manufactured in the example shown in drawing 1 . 
[0015] On the occasion of explanation, since it is easy, it explains using the migration shutter of drawing 

2 (A). A t hickness gage 6 measuresj h e thickness of multilayers_2b by which sequential formation is 
carried out to a substrate 1, and outputs the thickness signal of multilayer s~2b~tcra control circuit 7. 
[0016] wavelength — in manufacturing the multi -wavelength selection light filter which has the 
transparency distribution to "lambdal"-"lambdan" 3 it asks for the thickness of multilayers 2b which 
penetrates each wavelength by simulation etc. beforehand. 

[0017] A control circuit 7 controls the evaporation of the source 8 of vacuum evaporationo so that a 
membrane formation rate becomes fixed based on said thickness signal. 

[0018] Moreover, to become the thickness for which it asked by simulation etc. previously based on said 
thickness signaL ^a control circuit 7 con trolsa driving mejui_5, and controls the movement magnitude of 



the migration shutter 4 . — — 
[0QT9] generally, the design of a single wavelength selection light filter is indicated in reference, such as 
an "optical thin film", -- having --****-- for example, a SHW mold (Single Half-Wave System) 
setting ~ wavelength - in order to give the transparency property of "lambdan" — 
substrate /HnLnHnLn2HnLnHnLnHn/~ air -- it is made a configuration. 
[0020] Here, "Hn" is the optical thickness of the high refractive-index matter, "Ln M is the optical 
thickness of the low refractive-index matter, and "m H and when thickness is set to "d", the relation 
between Hn=lambda n / 4=m-d is shown for a refractive index. 

[0021] After the above-mentioned configuration's forming the high refractive-index matter of thickness 
"Hn", and the low refractive-index matter of thickness "Ln" twice one by one on a substrate 1 and 
forming the high refractive-index matter of thickness"2Hn", forming twice one by one further with the 
low refractive-index matter of thickness "Ln" and the high refractive-index matter of thickness "Hn" is 
shown. 

[0022] therefore, the control circuit 7 -- said thickness signal being based — a driving means 5 -- 
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controlling the movement magnitude of the migration shutter 4 controlling transmitted wave 
length - the film of the high refractive-index matter corresponding to "lambdar-"lambdan" and the low 
refractive-index matter is formed, respectively. 

[0023] consequently, the thing for which the thickness of multilayers 2b formed in a substrate 1 is 
controlled by the rmgration ^shutter 4 - drawing 3 (A) -- the field which "lambdan" shown in "I" 
penetrates forms ~ having — drawing 4 (A) the multi -wavelength selection light filter from which a 
transparency property changes in the direction of a x axis (one_d imension) to the field which "lambda 1" 
shown in "RO" penetrates can be manufactured. 

[0024] Since the movement magnitude of said migration shutter 4 is CDl^lQlled^ca^ing out the monitor 
of the thic kness of multilayers 2b by a the thickn ess,gage 6^it becomes possible to form a multi- 
wavelength selec tion li g ht filter_ with-a_suffici ent precisi on. 

[0025] Moreover, the multi-wavelength selection light filter from which a transparency property 
changes in x and the direction of the y-axis (two-dimensional) as shown in drawing 3 (C) is realizable 
by cutting like "Ha" at an include angle theta to a x axis, as shown in drawing 3 (B). Here, an include 
angle theta is about 1 1 degrees. 

[0026] Furthermore, by manufacturing the wavelength selection light filter of one sheet which penetrates 
many wavelength, in using for spectrometry etc., temperature control becomes easy and a 
miniaturization also becomes possible. 

[0027] In addition, although the example shown in drawing 1 explained using the migration shutter of 
the configuration shown in drawing 2 (A), by the migration shutter of the configuration shown in 
drawing 2 (B), i t is easy to be natural and especially the c o nfiguration of a migrati on shutter is not 
l imited, eithe r. 

t0028] Moreover, although multilayers 2b is formed by moving the migration shutter 4 several times in 
explanation of the example shown in drawin g 1 , the source 8 of vacuum evaporationo may be 
controlled and multilayers 2b may be formed by one migration of the migration shutter 4. What is 
necessary is just to choose this suitably by relation with a vacuum evaporationo rate. 
[0029] 

[Effect of the Invention] According to this invention, there is the following effectiveness so that clearly 
from having explained above. The manufacturing installation of the multi-wavelength selection light 
filter which can form a multi-wavelength selection light filter with a sufficient precision is realizable 
from controlling the thickness of the multilayers formed in a substrate by the migration shutter. 

[Translation done.] 
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